Auszug
The structure was determined from Fourier and difference projections along the crystallographic axes, the final discrepancy factors being R(hO'l) = 0.11, R(hk'O) = 0.16. The iodine atoms are in an approximately hexagonal close. packed array, but the compound does not have the bismuth iodide structure, as reported previously. The arsenic atoms are significantly displaced from the centres of iodine octahedra, and have only three near.neighbour iodine atoms, so that the structure may be considered as built up from discrete AsI3 molecules.
Introduction
It is reported that arsenic triiodide, AsI3' has the bismuth iodide structure, with arsenic atoms located at the centers of octahedra of iodine atom 1,2. Examination of the original analyses however suggests that the arsenic atom position has not been determined with any precision or even reliability, and the present paper describes a reinvestigation of the structure. The intensities of the hO.l and hk. 0 reflections were recorded on multiple-exposure precession films with MoKex radiation, and estimated visually. Lorentz and polarization factors were applied, and the structure amplitudes derived. The crystal used was a hexagonal plate with edge 0.1 mm and thickness 0.02 mm, and absorption corrections were not considered necessary. The intensities of all the hk.l reflections were recorded on equi-inclination Weissenberg films of a crystal rotating about the a aXIs; CuKex radiation was used for these films, and since absorption errors are more severe these data were used only for qualitative comparison, the detailed structure determination being carried out using the MoKex zonal data.
Experimental
Structure analysis Preliminary examination of the hO.l structure factors indicated that the iodine atoms were situated close to t, t, T:Tin space group R3, as previously found 1,2 but that better agreement between F 0 and Fc values for reflections with l =1= 6 n was obtained for ZAsabout 1/5, rather than the previous value1,2 of 1/6. A Fourier series was summed with only those reflections whose signs were independent of the arsenic position, and the resulting electron-density map confirmed the new arsenic position, and gave revized coordinates for the iodine atoms. Positional and thermal parameters were refined by hO.l (Fo-Fc) syntheses, the scattering factors of the International Tables 5, corrected c J -asmy 0 asiny 2 2 Fig. 1 . Electron-density projection along an. Contours at intervals of 20, 40, 60, 80 eA -2 for I, and 20, 30, 40 eA -2 for As for anomalous dispersion, being used. The final values of R, the usual discrepancy factor, were 0.11 for the hO.l reflections, and 0.16 for the hk. 0 reflections. WithzAs taken as 1/6, and all the other parameters at their final values, R(hO .l) increases to 0.38.
Measured and calculated structure factors are listed in Table 1 , and the hO.l electron-density projection is shown in Fig. 1 .
Atomic coordinates and interatomic distances The final positional and thermal parameters are given in Table 2 , and the standard deviations, calculated from CRUICKSHANK'Sformulae 6 in Table 3 . The interatomic distances and angles are given in Table 4 
Discussion
The present analysis indicates that the iodine atoms in arsenic triiodide are in an approximately hexagonal close-packed array, but the crystal does not have the bismuth iodide structure 1,2, the arsenic atom having z = 0.1985, rather than 1/6' The arsenic atoms are thus displaced from the centres of iodine octahedra, and have only three near-neighbour iodine atoms (at 2.556 A, with three further off at 3.502 A); the structure may therefore be considered as built up from discrete AsI3 molecules.
The dimensions of the AsI3 molecules are As-I = 2.556 ::!: 0.004 A, Tables of interatomic  distances and configuration in molecules and ions, Chern. Soc. Spec. Publ., no. 11, 1958. distances are 3.502 ::!:0.007 A; this is less than the sum of the van der The author is indebted to the National Research Council of Canada for financial support.
